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AERODYNAMIC STABILITY AND DRAG CHARACTERISTICS OF THE
MSFC PRESSURE FED BOOSTER CONFIGURATIONS AT

MACH NUMBERS FROM 0.9 TO 5.0

By John Baker

ABSTRACT

Experimental serodynamic investigations were conducted in the NASA/MSFC
14 x 14 Inch Trisonic Wind Tunnel during January 1972 on 0.003366 and 0.00419
scale models of the MSFC space shuttle pressure fed booster configurations.
The configurations tested were a hOo cone/%ylinder/l3° flare with and without
fins, é 4o° cone/cylinder/l3o flare/9o flare with and without fins, a 350
cone/cylinder with and without fins, a 350 cone/cylinder/’?o flare and a 350
cone/cylinder with straight extension. Six component serodynamlic force and
moment data were recorded over a Mach number range of 0.9 to 5.0. Model angle

of attack range was -10° to +10° and +20° to 80° at 0° sideslip. Model side-

slip range was —lOo to +10° at nominal engles of attack of Oo, 30o and 510.
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NOMENCLATURE
General

DEFINITION

speed of sound; m/sec, ft/sec
pressure coefficient; (p; - pw)/a
Mach number; V/a

pressure; N/m®, psf

dynedic pressure; 1/2pV°, N/m?, psf

unit Reynolds number; per m, per ft
velocity; m/sec, f£t/sec

angle of ettack, dégreee

sngle of sldeslip, degrees

angle of ysw, degrees

sngle of roll, degrees

mass density; kg/m3, slugs/ft3

Reference & C.G. Definitions

base sres; me, £t
wing span or reference spen; m, ft
center of gravity

reference length or wing meen
gerodynemic chord; m, ft

wing srea or reference ares; m2, ft2
momeht reference point

moment reference polnt on X exis
moment reference point on Y exis

moment reference point on 2 axis

base

local

static conditions
totsl conditions
free stream

2



NOMENCLATURE (Continued)
Body-Axis System

SADSAC

SYMBOL SYMBOL DEFINITION

Cn CN normel-force coefficient; EEEEEEEEEEES

q
Ca CA axlsl-force coefficient; Eﬁiﬁigfgiﬁi
q
Cy cYy side-force coefficient; Eigﬁgfgiﬁi
q
Cay, CAB base-force coefficient; EEEEEEQEEE
q
-Ap(Pp - Pw)/aS
,CAf CAF forebody sxisl force coefficient, Cp - CAb
Cn CIM pitching-moment coefficient; Pitching moment
aSfrpr
Cn CYN yawing-moment coefficient; XEEEE%EEEEEEE
cy CBL rolling-moment coefficlent; r°111:gbm°ment
Stabllity-Axls System
c, cL 11ft coefficlent; l%%ﬁ
Cp CcD drag coefficlent; drag
as ,

CDb CDB base-drag coefficient; Eiiggéaiﬁ

CDf CDF forebody drsg coefficient; Cp - CDb

Cy cY side-force coefficient; Elgsaégﬁsi

CIM pitching-moment coefficient; Ritching moment
as/rer

Cn CIN yawing-moment coefficient; Zﬂﬂiﬂgg%gﬁiﬁi
¢ CSL rolling-moment coefficient; r°1lég§ moment
L/D /D 1ift-to-drag ratio; Cp/Cp



ADDITIONS TO SADSAC NOMENCLATURE
FOR
MSFC TWT TEST NO. 521

SADSAC
SYMBOL SYMBOL DEFINITION

r DIHDRL Fin dihedral angle, measured from horizontal.

CONFIGURATIONS INVESTIGATED

SYMBOL DESCRIPTIONS

N1B; MSFC pressure fed booster body with 40° conical nose,
27 ft. dlemeter full scale cylindrical body and 13°
aft flare. Full scale length is 178.8 f£t. Five
rocket engines located on the base.

Fo Two 250 sq. £t. full scale fins located on the flare

Fg Two 600 sq. f£t. full scale fins located on the flare

NlB3 MSFC pressure fed booster body with L40° conical nose,
2T £t. diemeter full scale cylindrical body, and a
13° flare followed by & 9° flare. Full scale length
is 202.3 ft.

Fio Two 1200 sq. ft. fins located on the flare of N1B3.

NoBo MSFC pressure fed booster body with 35° conicel nose
and 41 £t. dismeter full scale cylindrical body.
Full scale length is 145 ft.

Fr Two 672 sq. f£t. full scale fins located on the aft
end of NoBo.

NZBh MSFC pressure fed booster body with 35° conical nose,
33 ft. diameter full scale cylindrical body and T7°
aft flare. Full scale length is 152.3 ft. Five
rocket engines located on the base.

N2B5 MSFC pressure fed booster body with 350 conlcal nose
and 33 ft. full scale cylindrical body. Full scsale
length is 152.3 ft. Five rocket engines located on
the base.



TEST FACILITY DESCRIPTION

The Mershell Space Flight Center 14" x 14" Trisonic Wind Tunnel is an
Intermittent blowdown tunnel which operates by high pressure air flowing
from storage to either vacuum or atmospheric conditions. A Mach number
range from .2 to 5.85 is covered by utilizing two interchangeable test sec-
tions. The transonic section permits testing at Mach 0.20 through 2.50, and
the supersonic section permits testing at Mach 2.74 through 5.85. Mach num-
bers between .2 and .9 are obtained by using a controllable diffuser. The
range from .95 to 1.3 1is achieved through the use of plenum suction and per-
forated walls. Mach numbers of 1.4k, 1.93 and 2.50 are produced by inter-
changeable sets of fixed contour nozzle blocks. Above Mach 2.50 a set of
fixed contour nozzle blocks are tilted and translated automatically to pro-
duce any desired Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximetely -4LOCOF
dew point and 500 psi. The compressor is a three-stage reciprocating unit
driven by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the sir temperature can be controlled from
ambient to approximately 180°F. The air then passes through the test section
which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch sector
that provides a total angle of attack range of 20° (+10°). Sting offsets and
extensions are available for obtaining various maximum angles of attack up to
90°.



DATA REDUCTION

Six component force and moment data were recorded using an internal
strain gage balance, Aerodynamic coefficients were calculated for the body
and stability axis reference systems, Data reduction included an axial force
static tare correction to the balance recorded data, Base and cavity pressures
were measured for model angle of attack schedules below 60° to determine
base axial force and a sting cavity axial force correction. The model ref-
erence dimensions utilized in reducing the data are listed below for the basic

booster configurations along with the model scale.

Reference Length
Configuration Reference Area 2 and b Model
. ref ref
in . . Scale
in,

N1Bl1 0.933 7.223 0.003366
N1B3 0.933 8.172 0.003366
N2B2 2.159 5.859 0.003366
N2B4 2.159 7.659 0.00419
N2B5 2.159 7.659 0.00419

The moment reference center (MRC) is on a line coincident with the body
longitudinal centerline. The distance of the MRC aft of the body nose is

given below for each of the basic booster configurations.

. MRC Location — MRC Location —
Configuration Percent Body Length Distance Aft of
Aft of Nose . Nose — in.

NI1B1 64 4,623
N1B3 64 5.230
N2B2 60 3.515
N2B4 60 4.595
N2B5 60 4,595




Two base pressures and one cavity pressure were recorded and used

to determine base axial force Ca and a cavity correction to total axial force
B

T
C A C Ag C C
_ P B P P, + 7P A
B S S 2 S
ref ref ref
C C
c, =C, + |cp _ (1t T2 Ac
T bal C 2
ref

Base and cavity areas for the basic booster configurations are listed below.

Configuration ABI (inz) AB2 (inz) Ac (inz)
N1B1 0.5466 0.6525 0.3673
N1B3 0.9162 1.0702 0.3673,
N2B2 0.7250 0.7250% 0.4069
N2B 4 1.1657 1.3817 0.5396
N2B5 0.5923 0.7250 0.5396

. | .
“Base pressures were not measured for N2B2 because the
angle of attack schedule for all runs was above 60°,

The base areas listed were used for all configurations fins on and fins off.
Base pressure 1 was located on the upper half of the body base and base

pressure 2 was located on the lower half of the body base.



TABLE I.

TEST CONDITIONS
TEST MSFC TWT 521

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TF}IPERATURE
MACH NUMBER |+ per unit length (pomlxldsi/sq. inch) (degrees Fahrenheit)
0.9 6.9 x 10°/st . 8,05 94
‘1.2 6.7 x 10° /st 9.14 98
1.46 7.5 x 10%/st. 10,77 96
1.96 7.1 x 10°%/st. 10.20 | 98
2,74 5.2 x 106/ft. 6.39 99.
3,48 7.1 x 10° /4t 6.87 . o0
4.96 5810/, | 3.24 97

BALANCE UTILIZED: _MSFEFC No. 232 Balance

. COEFFICIENT
CAPACITY : - ACCURACY : TOLERANCE :

NF  ___3001bs.
- SF 143 1bs,

AF ____501bs,
PM 400 in-lbs.
™ 192 in-1bs.
RM 1 in-1bs.

COMMENTS :
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 TABLE TIII.
DIMENSIONAL DATA

MODEL COMPONENT: BODY - N1B1

GENERAL DESCRIPT;ON: MSFC Pressure-Fed Booster Body with 40 degree

conical nose, éy:vlindrical body. and 13 degree aft flare.

[l
)

1

14
.

DRAWING NUMBER:

11

40

DIMENSIONS : FULL-SCALE MODEL SCALE
Length 178.8 ft. 7.223 in.
Max. Width 38.6 ft. 1.558 in.
Max. Depth _38.6 ft. 1.558 in.
Fineness Ratio
Area ,

Cross'-Sectiona"l * 572 ft2 0.933 inz_
Planform | | A '
Wetted
Base . 1168 £t2 ©1.906 in®
Body Diameter 27 . 1.091 in.
Baa'e Diameter 38.6 ft. 1.558 in.
Base Flare Angle, Degrees 13.05 13.05
Conical Nose Angle, Deg.recs 40



TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - NI1B3

GENEPAL DESCRIPT}ON: MSFC Pressure Fed Booster Body with 40°

1

Conical Noéé, Cylindrical Bodir, and 13°3' Flare Followed by a 9°

10' Flare.

¢

".

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE
Length - © _202.3 ft.

Max. Width
Max. Depth

il
il

Fineness Ratio

Area
Cross-Sectional " 572 ﬁuz
Planform
Hetted
Base
Body Diameter : ' 27 ft,
Base Diameter ' 46,3 ft.
. 13°3t/9°1 0
Base Flare Angle, Degrees
Conical Nose Angie, Degrees 40

12

MODEL SCALE

I

8.172 in.

0.933 in.2

f

1,091 'in.

1.869 in.

13°31/9%10"

40




TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - N2B2

MSFC Pressure-Fed Booster body

GENERAL DESCRIPT{ON

with 35 degree conical nose and cylindrical body

DRAWING NUMBER:

DIMENSIONS:

Length
Max. Width
Max. Depth
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Wetted
Base

Body Diameter

Conical Nose Angle, Degrees

13 -

FULL-SCALE

145 ft.
4] ft.

41 ft.

,

1320 ftz

/]

F
g

4] ft.

35 -

MODEL SCALE

5.859 in.

1.658 in.

l

1.658 in.

]

2.159 in

IF

2,15

1.658 in.

l

35

|



MODEL COMPONENT: BODY - N2B4

TABLE ITI. (CONTINUEDJ

GENERAL DESCRIPT*ON:

MSFC Pressure Fed Booster Body with 35°

. q . B
Conical Nose,’ Cylindrical Body and 7° Aft Flare

i

K4

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width

Max. Depth

Fineness Ratio

Aréa

. Cross-Sectional

Planform
Hetted

Base
Body Diameter
Base Diameter

Base Flare Arngle, Degrees

Conical Nose Angle

14

FULL-SCALE

. 152,3 ft

11

/]

‘854ft.2

l

/]
|

33 ft.

41.8 ft,

70

35

MODEL SCALE

7,659 in,

N

2,159 in,

1,658 in.

2,102 in,

7,O

35




TABLE III. (CONTINUED)

JODEL COMPONENT: BODY - N2B5.

GENERAL DESCRIP_T%ON: MSFC Pressure Fed Booster Body with 35° Conical

Nose and Cylir{dfical body

]
3

4

v

1

DRAWING NUMBER:

- DIMENSIONS:

Length
Max. Width
Max. Depth
Finéness Ratio
Aréa
Cross-Sectional
.Planform
Hetted

Base
Body Diameter

Base Diameter

Conical Nose Angle, Degrees ~

15

FULL-SCALE

152,3 ft,

l

‘ 854 ft,

33 ft.

33 ft.

35 ..

- MODEL SCALE

7.65';9 in,

[\V]

2,159 in,

S ————————

1.658 in,

1,658 in.

35




TABLE III. (CONTINUED)

MODEL COMPONENT: A ' FINS - F2 .

GENERAL DESCRIPTION: Fins for MSFC Pressure Fed Booster

DRAWING NUMBER:

DIMENSIONS :

B

Area .

Span (equi#algif)

Inb'd equivalent chord
Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord K
At Outb'd equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tatiling Edge
Hingeline
Area Moment (Normal to hiqgo Tine)

16

FULL-SCALE

i

Il

8,34 ft.

N

40.75

0.0

MODEL SCALE

0.408 in,2

40.75
0.0



TABLE IIT. (CONTINUED) o \
FINS - . Fé6

" MODEL COMPONE

GENERAL DESCRIPTION:: .i.ins for MSEC i*:essure Fed Booster

DRAWING NUMBER:

DIMENSIONS ; o A. . FULLfSCALE MODEL SCALE
Area - .,_;; L 600 £¢.° _0.979in.”
Span (equﬁalfﬁt) ' :
Inb'd equivalent chord B
Outb'd equivalent chord - 12','9 _ft. 0.485 in,
Ratio movable surface ch;)rdl ' |

total surface chord .
At Inb'd equiv. chord -
At odtb'd equiv. chord ' |

" Sweep Back Angles, degrees
Leading Edge ', . 40,75 40,75
Tailing Edge 0,0 0,0
Hingeline - '
Area Momet;t (Normal to hinge Yine) - | —

17



TABLE III. (CONTINUED)

MODEL COMPONENT: ! FINS - F7

GENERAL DESCRIPTION: Fins for MSFC Pressure Fed Booster

Body N2B2
DRAWING NUMBER: | .
¥ .
DIMENSIONS : : FULL-SCALE MODEL SCALE
Area - 672 £t 1,100 in’
Span (equivalé;tt) . :
Inb'd equivalent chord ' |
Outb'd equivalent chord - 12.0 ft, 0.485 in,
Ratio movable surface chc.n'd/‘ R
total surface chord - .
At Inb'd equiv. chord -
At Outb'd equiv. chord . .
" Sweep Back Angles, degrees '
Leading Edge _40.75 _4075
Tailing Edge 00 —00
Hingeline - —e. S
Area Moment (Normal to hinge Mne) _________ —_———



'. TABLE IIT. (CONCLUDED)

MODEL COMPONENT: Fins - Fl2

R

GEMERAL DESCRIPTION: Fins for MSFC Pressure Fed Booster Body N1B3

DRAWING NUMBER:

DIMENSIONS : N ) ' FULL-SCALE - MODEL SCALE

-t 4 et e

Area - ;? ) ‘ 1200 ft.° 1.96lin.2

Span (equivalent)
Inb'd eqhiQaTent chord
Outb'd equivalent chord - ' v 24.1 ft. 0.975 in.

Ratio movable surface chord/
total surface chord .

At Inb'd equiv. chord
At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge ) 31°.20 31920
Taiiing Edge : - 0.0 ~ 0.0
Hingeline

Area Moment (Normal to hinge Tine)

19



Figure
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TABLE IV
INDEX OF MODEL FIGURES

Booster N1B1F2 Moment Reference Center
Booster N1B3F12 Moment Reference Center
Booster NZBéF7 Moment Reference Center
Booster N2B4 Moment Reference Center

Booster N2B5 Moment Reference Center

Rocket Engines for N1Bl1l, N2B4, and N2B5

Photograph of Configuration N1B3

Photograph of Configuration N2B2

Photograph of Configuration N2B4

Page
Number



TABLE V. INDEX OF DATA FIGURES

PLOTTED

COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
N1B1F2 - Effect of Mach Number on Longitudinsl A MACH 1-10
Characteristics
N1B1F6 - longitudinal Characteristics st Tran- A MACH 11-20
sonic Mach Numbers, Low Alphas
N1BIF6 - Effect of Mach Number on Longitudinal A MACH 21-30
Characteristics
N1Bl - Effect of Mach Number on Lateral- E MACH 31-36
Directionsl Characteristics, ALPHA = 30 Degrees
N1BlL - Effect of Mach Number on Lateral - E MACH 37-k2
Directional Characteristics, ALPHA = 51 Degrees
Effect of Fin Size on Lateral-Directional D Configuration, 43-58
Characteristics, ALPHA = 30 Degrees MACH
Effect of Fin Size on Lateral-Directional D Configuration, 59-T4
Characteristics, ALPHA = 51 Degrees MACH
Effect of Fin F6 on Lateral-Directional D Configuration, , 75-86
Characteristics, ALPHA = O Degrees MACH
N1B3 - Longitudinal Characteristics, Mach A MACH 87-96
Number = 4.96
N1B3 - Effect of Mach Number on Longitudinal B MACH 97-114
Charzcteristics
N1B3Fl2 - Effect of Mach Number on Longitudinal B MACH 115-132

Chsracteristics

[l



TABLE V. INDEX OF DATA FIGURES

(Continued)
PLOTTED
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING - PAGES
N1B3F1l2 - Longitudinel Characteristics at A MACH 133-142
Transonic Mach Numbers, Low Alphas
N1B3 - Effect of Mech Number on Base Axial Force c MACH 143-14L4
Effect of F12 on N1B3 Ietersl-Directionsl D Configurstion, 145-156
Characteristics, ALPHA = O Degrees MACH
Effect of F1Z on N1B3 Lateral-Directionsl D Configuration 157-180
Characteristics, ALPHA = 30 and 51 Degrees MACH
N2B2 - Effect of Mach Number on Longitudinsl B MACH 181-189
Characteristics
N2B2FT - Effect of Msch Number on Longitudinal B MACH 190-198
Characteristics
N2B4 - Effect of Mach Number on Iongitudinal B MACH 199-207
Characteristics
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TABLE V. INDEX OF DATA FIGURES
( CONCLUDED)

PLOTTED COEFFICIENTS SCHEDULE:

(A)

(B)
(¢)
(D)

(E)

AL
CAB
cY,
CYN

All

CIM, CA, CL, CD, L/D, CAB vs. ALPHA
CLL vs. CIM
vis. €D
plots of Schedule (A) except CAB vs. ALPHA
vs. ALPHA
CYN, CBL vs. BETA
vs. CY

plots of Schedule (D) except CBL vs. BETA
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MODEL FIGURES
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Notes:

1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows.

2. For clarity, origins of wind and stability
axes :.ave been displaced from the center
of gravity.

Fizure 1. Axis systems, siowing direction and sence of force and
moment coefficients, angle of attack, and sideslip angle
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PLOTTED DATA

Tabulations of the plotted data and corresponding
source data are available from SADSAC Operations.
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SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
0.903 ALPHA 51,000 SREF 0.9330 sa. IN
2 1.195 LRE; ;.2230 IN. |
BR .2230 IN.
< 1.943 XMRP 4.6230 IN.
YMRP 0.0000 IN.
ZMRP 6.0000 IN.
REFERENCE FILE ScaLe 0.0034
MSFC TWT 521 BOOSTER N1B1 ' (AS5003) 27 JAN 72 PAGE 41



NlBl EFFECT OF MACH NO, ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=51 DEGREES
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2.740 ALPHA 51.000 SREF 0.9330 $Q. IN
3.480 LREF 7.2230 IN,
BREF 7.2230 IN.
< 4.959 XMRP 4.6230 IN.
. YMRP 0.0000 IN.
ZMRP 0.0000 IN.
CALE 0.0034
REFERENCE FILE sca
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SyMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE [INFORMATION
(F335002) Eg MSFC TWT 521 BOOSTER Ni1Bt 30.000 SREF 0.9330 s@. IN
(A35003) M3FC TWT 521 BOOSTER NiBiF2 30.000 30.000 ’ LREF 7.2230 IN.
(A335010) (o] MSFC TWT 321 BOOSTER NiB1F@ 30.000 30.000 . BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0.c0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(F35002) 9 MSFC TWT 3521 BOOSTER Ni1B1 30.000 SREF 0.9330 5@. IN
({A35003) MSFC TWT 521 BOOSTER NiB1F2 30.000 30.000 LREF 7.2230 IN.
{A55010) O MSFC TWT 521 BOOSTER N1B1iFé& 30.000 30.000 8REF 7.2230 IN.
XMRP 4,.6230 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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.EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(F35002) g MSFC TWT 521  BOOSTER N1B1 30.000 SREF 0.9330 sa. IN
(A33003) MSFC TWT 521  BOOSTER N1B1F2 30,000 30.000 LREF 7.2230  IN.
(as3010) < MSFC TWT 521  BOOSTER N1B1F6 30.000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 IN,
ZMRP 0.0000 IN.
SCALE 0.0034
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.EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS., ALPHA=30 OEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
ODATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F33002) R MSFC TWT 521 BOOSTER NiBt 30.000 SREF 0.9330 sa. IN
tas3003) MSFC TWT 321 BOOSTER N1B1F2 30.000 30.000 LREF 7.2230 IN.
(A35010) Lo MSFC TWT 521 BOOSTER N1B1LFS 30.000 306.000 BREF r.2230 IN.
XMRP 4.8230 IN.
YMRP 0.0000 IN,
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-ODIRECTIONAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA DIHDRL REFERENCE [NFORMATION
(F55002) 8 M3FC TWT 521 BOOSTER N1B81 30.000 SREF 0.9330 8Q. IN
(A33005) MSFC TWT 521 BOOSTER Ni1BiF2 30.000 30.000 LREF 7.2230 IN.
(A535010) o MSFC TWT 521 BOOSTER N1BiF6 30.000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0,0000 IN.
ZIMRP g.0000 IN.
SCALE 0.0034
MACH 1.96 PAGE 47



EFFECT OF FIN SI'ZE UN LATERAL- DIRECTIUNAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(rssoo2) g MSFC TWT 321 BOOSTER N1B1 30.000 SREF 0.9330 $@. 1IN
(A55005) MSFC TWT 521 BOOSTER Ni1B1F2 30.000 30.000 LREF 7.2230 IN.
(a55010) &  MSFC TWT 521 BOOSTER NiBiFe : 30.000 30.000 BREF 7.2230 N,
XMRP 4.6230 IN.
YMRP 6.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
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'EFFECT GF FIN SIZE ON LATERAL- DIRECTIUNAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE., BETA, DOEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFGORMATION
(rs35002) 59 M3FC TWT 521 BOOSTER N1Bt 30.000 SREF 0.9330  sQ. IN
(A35003) MSFC TWT 521 BOOS TER N1B1F2 30.000 30.000 LREF 7.2230 IN.
(a5%010) O  MSFC TWT 521 BOOSTER N1piFeé 30.000 30.000 BREF r.2230  IN.
XMRP 4,6230 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SGALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL- DIRECTIUNAL CHARACTERISTICS, ALPHA=30 DEGREES
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE [INFORMATION
(F33002) R M3FC TWT 521 BOOSTER NiB1 30.000 SREF 0,9330 3Q. IN
(A335003) MSFC TWT 35212 BOOSTER NiBtF2 30.000 30.000 LREF T.2230 IN,
(A33010) o MSFC TWT 521 BOOSTER Ni1BiFé 30,000 30,000 BREF 7.2230 IN,
XMRP 4,8230 IN.
YMRP 00,0000 IN.
IZMRP 0.0000 IN.
SCALE 0.0034
MACH 4.96 PAGE S0



.EFFECT GF FIN SIZE ON LATERAL- DIRECTIUNAL CHARACTERISTICS, ALPHA=30 DEGREES

"ROLLING MOMENT COEFFICIENT. CBL (BODY AXIS)

L T L4 ¥ g L Ll L] L4 L] L ¥ v L LS L] v L 4 v L L v L
-y
s p
o’
4
g
) —
-
p
p
.8
4
4
.2
o1
4
br—at  JT—s ]
P -
o - = = S g_‘_-:} 'S O
L —— ]
.. K"O
-
-.2
p
p
-.3
4
-.4
J
-.5
- . e A A i A A 'S e A A A A e A A b A - r's A A A e A A A e re A A - 4. A A A A ]
‘-12 -310 -8 -8 -4 -2 1] 2 4 [] [] 10 12
) SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIMDRL REFERENCE INFORMATION
(F55002) g MSFC TWT 521 BOOSTER N1B1 30.000 SREF 0.9330  sa. IN
(AS500%) MSFC TWT 5218 BOOSTER NiB1F2 30,000 30.000 LREF 7.2230 IN,
(as3010) O  MSFC TWT 521 BOOSTER N1BiF6 30,000 30.000 ] BREF T.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 BEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F35002) Q MSFC TWT 52t BOOSTER Ni1B1 30.000 SREF 0.,9330 5Q. IN
¢(AS5005) MSFC TWT 321 BOOSTER N1B1F2 30.000 30.000 LREF 7.2230 N,
tassoso0) O  MSFC TWT 521 BOOSTER NiBiFe 30.000 30.000 BREF 7.2230 [N,
XMRP 4.8230 IN,
YMRP 0.0000 IN,
ZMRP 0.0000  IN.
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 DEGREES |
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EFﬁECT OF

L4 LS

FIN SIZE ON LATERAL-OIRECTIONAL CHARACTERISTICS, ALPHA 30 DEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F33002) 8 MSFC TWT 521 BOOSTER N1p1 30.000 SREF 0.9330 se. IN
{a88008) MSFC TWT 521 BOOSTER Ni1BtF2 30.000 30.000 LREF r.2230 IN.
(A33010) o MSFC TWT 521 BOOSTER NiBiFeé 30,000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP g.g0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
MACH 4.86 PAGE 54



EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 DEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(F335002) E} MSFC TWT 521  BOOSTER N1g1 30.000 SREF 0.9330  sa. IN
(A33005) MSFC TWT 521  BOOSTER N1B1F2 30.000 30.000 LREF 7.2230 IN,
(a33010) & MSFC TWT 8521  BOOSTER N1B1FE 30,000 30.000 BREF 7.2230 IN,
XMRP 4.6230 N,
YMRP 0.0000 IN.
ZMRP 0.0000 [N,
SCALE 0.0034
MACH 1.96 PAGE 35




EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 DEGREES
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LATERAL FORCE COEFFICIENT. CY _
OATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(rssoo2) Eg MSFC TWT 321 BOOSTER N181 30,000 SREF 0.9330 s@. IN
(AS53005) MSFC TWT 521 BOOSTER N1BiF2 30,000 30.000 LREF 7.2230 IN.
tas3010) O  MSFC TWT 521 BOOSTER N1B1F6 30,000 30.000 BREF r.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 IN.
ZMRP 0.0000  IN.
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 DEGREES
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LATERAL FORCE COEFFICIENT., CY
DATA SET syMBOL CONF IGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F35002) g MSFC TWT 521 BOOSTER N1B1 3o,.000 SREF 0.9330 3Q. IN
(A55003) MSFC TWT 521 BOOSTER NiBiF2 30.000 30,000 LREF 7.2230 IN.
(A33010) o MSFC TWT 521 BOOSTER N1B1F6 30.000 30.000 BREF 7.2230 IN.
. XMRP 4,6230 IN,
YMRP 0.0000 IN.
ZMRP 00,0000 IN,
SCALE 0.0034

MACH

3. 48 -

PAGE



EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 DEGREES
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LATERAL FORCE COEFFICIENT, CY
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(F35002) g MSFC TWT 523 BOOSTER N1B1 30.000 SREF 0.9330  sQ. IN
(AS5003) MSFC TWT 521 BOOSTER N1B1F2 30.000 30.000 LREF r.2230 N,
(a35030) O  MSFC TWr 521 BOOSTER N1BIF6 30,000 30.000 BREF 7.2230 N,
: XMRP 4.6230 [N,
YMRP 0.0000 IN,
ZMRP 0.0000 IN.
SCALE 0.0034
MACH 4.96 PAGE 58



EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=S1 DEGREES
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SIDE SLIP ANGLE., BETA., DEGREES _
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F55003) g MSFC TWT 821 BOOSTER N1B1 51.000 REF 0.9330
(A35008) MSFC TWT 52t 800STER Ni1B1F2 51,000 30.000 EREF 7.2230 :: w
(a55011) <  HMSFC TWT 521  BOOSTER N1B1F6 51,000 30.000 BREF 7.2230 M.
] XMRP 4.6230 (N,
YMRP 0.0000 IN,
IMRP 0.0000 IN.
SCALE 0.0034
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(EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=51 DEGREES
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHORL REFERENCE INFORMATION
(F335003) g MSFC TWT 3521 BOOSTER NiB1 31.000 SREF 0.9330 s5@. IN
(AS5006) MSFC TWT 521  BOOSTER N1BiF2 $1,000 30.000 . LREF 7.2230 IN.
(A330138) <  MSFC TWT 521  BOOSTER N1B1F6 51.000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 [N
ZMRP 0,0000 IN.,
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA= 91 DEGREES
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F53003) Eg MSFC TWT 521 BOOSTER N1B1 51,000 SREF 0.9330  S8@. IN
(A53006) M3FC TWT 521 BOOSTER N1B1F2 51,000 30,000 LREF r.2230 IN.
(AS5011) O M3FC TWT 521 BOOSTER NiBiFé 51.000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN,
YMRP 0.0800 IN,
IMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL- DIRECTIUNAL CHARACTERISTICS. ALPHA=51 DEGREES
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F33003) 9 MSFC TWT 321 BOOSTER Ni1B1 51.000 SREF 0.9330 sSQ. IN
(A33006) MSFC TWT 35231 BOOSTER Ni1B1F2 5t¢.000 30.000 LREF T.2230 IN,
(A335011) le] MSFC TWT 32t BOOSTER N181iFé ) 31.000 30.000 BREF 7.2230 IN.
. XMRP 4,6230 IN.
YMRP 0.0000 IN,
IMRP 0.0000 IN.,
SCALE 0.0034

MACH 1.94 _ PAGE 63



EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=51 DEGREES

CYN (BODY AXIS)
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(F35003) E; MSFC TWT 321 BOOSTER N1B1 51.000 SREF 0.9330  s@. IN
(AS3006) MSFC TWT 521 BOOSTER N1B1F2 51.000 30.000 LREF 7.2230 N,
(a33013) ¢  MSFC TWT %21  BOOSTER N1B1Fé 51.000 30.000 BREF 7.2230 IN.
) XMRP 4.6230 N,
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTJON ALPHA DIHORL REFERENCE INFORMATION
(F353003) g MSFC TWT 521 BOOSTER N1B1 51.000 SREF 0.9330 Q. IN
(A350086) MSFC TWT 3521 BOOSTER NiB1F2 51.000 30.000 LREF 7.2230 IN.
(AS35011) O MSFC TWT 321 BOOSTER N1BiF6 51.000 30.000 BREF 7.2230 IN.
. XMRP 4.6230 IN.
" YMRP g.0000 IN,
IMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-ODIRECTIONAL CHARACTERISTICS, ALPHA=51 DEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ) ALPHA DIHDRL REFERENCE INFORMATION
(F35003) g MSFC TWT 521 BOOSTER N1B1 51.000 SREF 0.9330 S$@. 1IN
(A35006) MSFC TWT 3521  BOOSTER N1B1F2 51.000 30,000 LREF r.2230 IN.
tass011) O  MSFC TWT 521  BOOSTER N1BIF6 51,000 30,000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 N,
IMRP 0.0000 IN.
SCALE 0.0034
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.'EFFECT' OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=51 DEGREES
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F35003) E; MSFC TWT 3521 BOOSTER N1p1 51,000 SREF 0.9330 sQ. IN
(A35006) MSFC TWT 521 BOOSTER Ni1B1F2 51.000 30,000 LREF 7.2230 IN,
tas55011) O MSFC TWT %21 BOOSTER N1B1F6 51,000 30,000 BREF 7.2230  IN.
XMRP 4.6230 IN,
YMRP 0.0000 N,
ZMRP 0.0000 IN.
SCALE 0.0034
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EFF'ECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=51 DEGREES
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(¥33003) R MSFC TWT 521 BOOSTER NiB1t $1.000 SREF 0.9330 s@. IN
(A33008) M3FC TWT 3521  BOOSTER N1B1F2 51,000 30.000 LREF 7.2230 [N,
tass011) O  MSFC TWT 521  BOOSTER N1B1F6 51.000 30.000 BREF r.2230 IN.
XMRP 4,6230 IN.
YMRP 0.0000 IN,
ZMRP 0.0000 IN.
SCALE 0.0034
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‘EFFECTr OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=51 DEGREES

CBL (BODY AXIS)

ROLLING MOMENT COEFFICIENT,

LA § — v T L S S | 4 T 7 L A S 4 b N M § "'ﬁ."n
S -
-
-
8 4
-
A E
)
-4
L -
E
E
3
P
-2 A
E
A\ N —\0
-\e -
o .ﬁ A A j
o o o V. ¥
L=~ 4 L= 4 L=
O\K -
-1 .
-
-.2
~.3
-.4
-4
p
r 4
E
-.3
> -
-4
- . A A 4. s A ' . A A N S A e A i i A 4. i A A 4. s A 'l A A A A 4 'S s A A A ]
‘~12 -10 -8 -8 -4 -2 0 2 4 ] 8 10 12
SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F33003) g MSFC TWT 3521 BOOSTER Nipt 31.000 SREF 0.9330 3Q. IN
(A35006) MSFC TWT 52t BOOSTER NiBiF2 51.000 30.000 LREF 7.2230 IN.
(A55011) O MSFC TWT 52% BOOSTER NiB1F6 51.000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 IN,
ZIMRP g.0000 IN. -
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=51 DEGREES
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL CONF JGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F55003) Eg MSFC TWT 321 BOOSTER NiBi 3i.000 SREF 0.9330 36. IN
{AS3006) MSFC TWT 321 BOOSTER NiB1F2 51,000 30.000 LREF 7.2230 IN,
{(AS5045) <> HgFC TWT 321 BOOSTER HNi1BiF6 31.000 30,000 BREF r.2230 IN.
XMRP 4,6230 IN.
YMRP 00,0000 IN.
ZMRP 0.0000 IN.
0

SCALE .0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS., ALPHA=51 DEGREES
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LATERAL FORCE COEFFICIENT. CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F355003) g MSFC TWT 523 BOOSTER N1B1 51.000 SREF 0.9330 3Q. IN
(AS3006) MSFC TWT 52% BOOSTER NiB1F2 51,000 30.000 LREF 7T.2230 IN.
(AS5011) O MSFC TWT 521 BOOSTER N1B1iF6 51.000 30.000 BREF 7.223%0 IN.
XMRP 4.6230 IN,
YMRP 0.0000 IN.,
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL DIRECTIONAL CHARACTERISTICS, A

ALPHA=31 DEGREES
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LATERAL FORCE COEFFICIENT, CY
DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F35003) g MSFC TWT 3521 BOOSTER N1B1t 51.000 SREF 0.9330 s@. 1IN
(A35006) MSFC TWT 321 BOOSTER N1BiF2 $1.000 30.000 LREF ?7.223%0 IN.
(AS301%) Lo MSFC TWT 528 BOOSTER NiB1F6 5i1.000 30.000 BREF 7.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=51 DEGREES
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LATERAL FORCE COEFFICIENT. CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F55003) 8 MSFC TWT 521  BOOSTER N1B1 51.000 SREF 0.9330 S@. IN
(A55006) MSFC TWT 521  BOOSTER N1B1F2 51,000 30.000 LREF 7.2230 IN.
(ass011) O  MSFC TWT 521  BOOSTER N1B1F6 31.000 30.000 BREF 7.2230 N,
XMRP 4.6230 N
YMRP 0.0000 IN.
ZMRP g.0000  IN,
SCALE 0.0034
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EFFECT OF FIN SIZE ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=S1 DEGREES
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. LATERAL FORCE COEFFICIENT., CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(F55003) R MSFC TWT 521 BOOSTER N1B1 51,000 SREF 0.9330 sa@. IN
(AS5006) MSFC TWT 521 BOOSTER N1B1F2 $1.000 30,000 LREF 7.2230 IN.
tassoss) )  MSFC TWT 521 BOOSTER N1BiF8 51,000 30,000 BREF 7.2230 [N,
. XMRP 4.6230 1IN,
YMRP 0.0000  IN.
IMRP 0.0000 IN.
SCALE 0.0034
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ONAL CHARACTERISTICS, ALPHA=0 DEGREES
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(A35001) g M3FC TWT 521 BOOSTER NiBt c.000 SREF 0.9330 $¢. IN
(A335009) MSFC TWT 321 BOOSTER NiBiFé 0.000 30.000 LREF 7.2230 IN.
BREF 7.2230 IN,
XMRP 4.6230 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF FIN F6 ON LATERAL- DIRECTIONAL CHARACTERISTICS, ALPHA=0 DEGREES
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
tassoos) Eg MSFC TWT 521  BOOSTER N1B1 . 0.000 SREF 0.9330 s@. IN
(A53009) MSFC TWT 5231  BOOSTER NiBIFG 06.000 30.000 LREF 7.2230 IN.
BREF r.2230 IN.
XMRP 4.6230 IN.
YMRP 0.0000 N,
ZMRP 0.0000 IN.
SCALE 6.0034
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EFFECT OF FIN F6 ON LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=O DEGREES
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SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
2.740 BETA g.000 SREF 0.9330 $a. IN
3.480 Lng: :.nzu IN.
8rR .1720 IN.
o 4.959 XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
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DATA HIST. CODE 6 3caLE 003
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=0 DEGREES S
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(A350186) g M3FC TWT 521 BOOSTER N1B83 0.000 SREF 0.9330 $Q. IN
(A35023) MSFC TWT 521 BOOSTER N1B3F12 0.000 30.000 LREF 8.1720 IN,
BREF 8.1720 [N,
XMRP $.2300 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
MACH .90 PAGE 145



.EF'FECT OF F12 ON N1B3 LATERAL - UIRECTIUNAL CHARACTERISTICS, ALPHA=0 OEGREES
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET syMaoL CONF IGURATION DESGCRIPTION ALPHA [}
IHDRL REFERENCE INFORMATION
(A33018) R MSFC TWT 521 BOOSTER N183 0,000 SREF 0.9330 sa. IN
(A33023) M3FC TWT 521 BOOSTER NiB3F12 0.000 30.000 LREF 8.1720 IN,
BREF 8.1720 IN.
XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL- DIRECTIUNAL CHARACTERISTICS, ALPHA=0 DEGREES
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET sSyMBOL CONF IGURATION DESCRIPTION “ALPHA DIHDRL REFERENCE INFORMATION
(A55016) g MSFC TWT 3521 BOOSTER N1B3 0.000 - SREF 0.9330 SQ&. IN
(A55023) MSFC TWT 521 BOOSTER N1B3F12 0.000 30.000 LREF 8.1720 IN.
. BREF 8.1720 IN.
XMRP 3.2300 IN,
YMRP 0.0000 IN,
ZMRP 0.0000 IN,
SCALE 0.0034
MACH 1.46 PAGE 147



EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=0 DEGREES
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONF JGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(A335016) g MSFC TWT 521 BOOSTER N1B3 0.000 SREF 0.9330 $@. IN
(A35023) MSFC TWT 521 BOOSTER Ni1B3Ft12 6.000 30.000 LREF 8.1720 IN.
BREF 8.1720 ° IN.
XMRP 8.2300 IN.
YMRP 0.0000 IN.
ZMRP g.0000 IN.
SCALE 0.0034
MACH .90 PAGE 148



EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=( DEGREES
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, SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(AS5016) EE MSFC TWT 52t BOOSTER N1B3 0.000 SREF 0.9330 $Q. IN
(A33023) MSFC TWT 323 BOOSTER N1B3F12 0,000 30.000 LREF 8.1720 IN,
' BREF 8.1720 IN.
XMRP $.2300 IN.
YMRP 0.0000 IN,
ZMRP 0.0000 IN,
SCALE 0.0034
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..EFF'E('ZT' GF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=0 DEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE [NFORMATION
(AS5018) Eg MSFC TWT 321 BOOSTER N1p3 0.000 SREF 0.9330 sa. IN
(A35023) MSFC TWT 321  BOOSTER N1B3F12 0.000 30.000 LREF 8.1720  IN.
BREF 8.1720 IN.
XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZIMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=0 DEGREES
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_ SIDE SLIP ANGLE., BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(A55016) Eg MSFC TWT 321 BOOSTER N1B3 0.000 SREF 0.9330 8Q. IN
(A35023) MSFC TWTY 521  BOOSTER N183F12 0.000 30.000 LREF 8.1720 IN.
. BREF 86.1720 IN.
XMRP 5.2300 IN.
YMRP 0.0000 IN,
ZMRP 0.0000  IN.
SCALE 0.0034
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EFFECT OF F12 ON NlB3 LATERAL DIRECTIONAL CHARACTERISTICS, ALPHA=0 DEGREES

ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS)
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONF JGURATION DESCRIPTION ALPHA DIMDRL REFERENCE INFORMATION
(AS35018) g M3FC TWT 521 BOOSTER N1B3 0.000 SREF 0.9330 8@. IN
(A35023) MSFC TWT 521 BOOSTER Ni1B3F12 0.000 306.000 LREF 8.1720 IN.
BREF 8.1720 IN.
XMRP 5.23%00 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 UN N183 LATERAL -DIRECT JONAL CHARACTERISTICS- ALPHA=0 DEGREES
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SIDE SLIP ANGLE. BETA., DEGREES
OATA SET svyMBOL CONFIGURATION DESCRIPTION ) ALPHA DIHDRL REFERENCE INFORMATION
(A83018) Q MSFC TWT 3521 BOOSTER N1B3 0.000 SREF 0.9330 34. IN
{AS3023) HSFC TWT 521 BOOSTER N1Bp3F12 0.000 30.000 LREF 8.1720 IN.
! BREF 8.1720 IN,
XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL DIRECTIONAL CHARACTERISTICS, ALPHA=0 DEGREES
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LATERAL FORCE COEFFICIENT, CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL . REFERENCE INFORMATION
(A35018) 8 MSFC TWT 521 BOOSTER N1B3 0,000 3REF 0.9330 s@. IN
(AS3023) M3FC TWT 52% BOOSTER N1B3F12 0,000 30.000 LREF 8.1720 IN.
BREF 8.1720 IN.
XMRP $.2300 IN.
YMRP 0.0000 IN.
ZMRP g.0000 IN,
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=0 DEGREES

LA BN I & | S R S § LN S0 ANA 2 L2 N B § LR S SR ) y¥rry LB LA A LA LA v F ¥ LEL AN AR i  2nm A 4 '-‘
-
4
o8
y
4
b -
N
! <
[ 4
pry <
(2] <
—
é 0' o
> 4
O -
O .2
m -
et -
z -
-
> N )
(8] ] LL,.A\A p
. 4
'_ -
z -
7Y} o
— -
O ‘N\Q 1
— -
[T G J
b -
o] <4
O 4
-— -
Z ..z
w o
5 .
¥ : A
o -.3
= 4
— -
= -
- -
> -
4
s -
-.5
- . A A A b A A i A A 'l A A A i A 'l A A 4 4 L A A 4 A A A i A i L A A i A 4 A A A i i i A Iy A A A ]
T-e -5 -4 -3 -2 -1 o 1 2 3 4 [ .
LATERAL FORCE COEFFICIENT, CY
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(A35016) E§ MSFC TWT 521 BOOSTER N1B3 0.000 SREF 0.9330 sa. IN
(A535023) MSFC TWT 521 BOOSTER N1B3F12 0.000 30.000 LREF 8.1720 IN.
. BREF 8.1720 1IN,
XMRP 5,2300 IN.
YMRP 0.0000 [N,
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=0 DEGREES
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LATERAL FORCE COEFFICIENT. CY
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
t(AS5016) Eg MSFC TWT 521 BOOSTER N183 0.000 . : SREF 0,9330 sa. IN
(A55023) M3FC TWT 521  BOOSTER N1B3F12 0.000 30.000 LREF 8.1720  IN.
BREF 8.1720 IN,
XMRP 3.2300 IN,
YMRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30_AND 51 OEG.
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SIDE SLIP ANGLE.,

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(A33017)
(A3302s)
(A850t8)
(a35023)

MACH

8

MSFC TWT 521 BOOSTER N1B3
MSFC TWT 521 BOOSTER N1B3F12
MSFC TWT 521 BOOSTER N1B3
DATA NOT AVAILABLE FOR ALL CONDITIONS

.90

ALPHA

30.000
3a.000
51.000
$1.000

BETA. DEGREES

DIHDRL
30.000
30.000

REFERENCE INFORMATION

SREF 0.9330 sa. IN
LREF 86.1720 IN,
BREF a.1720 IN.
XMRP : 5.2300 IN,
YMRP 0.0000 IN,
ZMRP a.0000 IN.

1]

SCALE .0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 AND S1 DEG.
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SEY SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(AS55017) g MSFC TWY 521 BOOSTER N1B3 30.000 SREF 0.9330 8Q@. IN
(A53024) MSFC TWT 3521 BOOSTER NlBSFlZ 30,000 30,000 LREF 8.1720 IN.
(AS55018) MSFC TWT 521 BOOSTER N1B3 51.000 BREF 8.172¢0 IN.
(A33025) DATA NOT AVAJILABLE FOR ALL CONDITIONS 51.000 30.000 XMRP 5.2300 IN.
YMRP 6.0000 IN.
ZIMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 A'ND 51 DEG. -
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET 8YMBOL ‘ CONF IGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(A33017) Q MSFC TWT 52% BOOSTER N1B3 30.000 SREF 0.9330 s$@. IN
(A35024) MSFC TWT 521 BOOSTER N1B3F12 .30.000 30.000 LREF 8.1720 IN.
(AS35018) MSFC TWT 521 BOOSTER NiB3 51,000 BREF 8.t1720 IN.
(AS5025) MSFC TWT 821 BOOSTER N1B83F12 31.000 30.000 XMRP §.2300 IN,
YMRP 0.0000 IN.
ZMRP a.0000 IN,
SCALE 0.0034
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.EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACIERISTICS. ALPHA=30 AND 51 DEG.
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ALPHA DIMDRL REFERENCE INFORMATION
(A35017) MSFC TWT $21% BOOSTER Nip3 30,000 SREF 0.9330 $Q@. IN
(A33024) MSFC TWT 328 BOOSTER Ni1B3Ft2 30.000 30.000 LREF 8.1720 IN,
(A33018) MSPFC TWT 521 8003 TER Ni1B3 51.000 BREF 8.1720 IN,
(A35025) MSFC TWT S22 BOOSTER N1p3F12 51.000 30.000 XMRP 3.2300 IN.
. YMRP 0.0000 IN.
ZIMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS., ALPHA=30 AND SI DEG.,
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET syMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
CAS35017) Q MSFC TWT 521 BOOSTER NiB3 30.000 SREF 0.9330 $@. IN
(A53024) MSFC TWT 521 BOOSTER NiB3F12 3o.000 30.000 LREF 8.1720 IN.
(A33018) HSFC TWT 521 BOOSTER NiB3 51.000 BREF 8.1720 IN,
(A33029) MIFC TWT 3521 BOOSTER Ni1B3F12 51.000 30,000 XMRP 5.2300 IN,
YMRP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
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.EFFEC] OF F12 ON N1B3

LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND 51 UEG.
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SIDE SLIP ANGLE. BETA. . DEGREES
DATA SET sSyYMBOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMAT]ON
(A33017) g MSFC TWT 521 Ni1D3 30.000 . SREF 0.9330 sQa. IN
(A33024) MSFC TWT 523 N1B3F12 30.000 30.000 LREF 8.1720 IN.
(A35010) M3FC TWT 521 Ni1B3 51.000 BREF 8.1720 IN.
(A53025) MSFC TWT 521 N1B3Ft2 31,000 30.000 XMRP J.2300 IN.
YMRP g.0000 IN.
ZIMRP 0.0000 IN.
SCALE g.0034

MACH

4.96

PAGE 162



EFFECT OF F12 ON N1B3 LATERAL- DIRECTIUNAL CHARACTERISTICS.

LPHA=30 AND 51 DEG.
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OATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(A335017) MSFC TWT 521 BOOSTER N1B3J 30.000 SREF .9330 34Q.
(A3S024) MSFC TWT 521 BOOSTER N1B3F12 30.000 30,000 LREF .1720 IN,
(A55018) MYFC TWT 521 BOOSTER NiB3 51.000 BREF .1720 IN.
(A38023) DATA NOT AVAILABLE FOR ALL CONDITIONS 51,000 30.000 XMRP .2300 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND 31 DEG.
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  DIHWDRL REFERENCE INFORMATION
(AS5017) MSFC TWT 521  BOOSTER N1B3 30.000 SREF 0.9330 $@. IN,
(A33024) MSFC TWT 521  BOOSTER NlBSFtZ 30.000 30.000 LREF 8.1720 IN.
(A35018) MSFC TWT 521  BDOOSTER N1B3 s1.000 BREF 8.1720 IN.
(A85023) DATA NOT AVAILABLE FOR ALL CONDITIONS $1.000 30.000 XMRP $.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 AND 51 0EG. _
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(AS5017) g MSFC TWT 521  BOOSTER N1B83 30.000 SREF 0.9330 sa. IN
(A53024) MSFC TWT 521  BOOSTER N1B83F12 30.000 30.000 LREF e.1720  IN,
(as5018) MSFC TWT 521  BOOSTER N1B3 : 51.000 BREF 8.1720 1IN,
(A58025) MSFC TWT 523  BOOSTER N1B83F12 $1.000 30.000 XMRP 5.2300 IN.
: YMRP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
PAGE 165

MACH 1.95



EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS., ALPHA=30 AND 51 DEG.
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA D IHDRL REFERENCE INFORMATION
(AS5017) Eg MSFC TWT 3521  BOOSTER N183 30.000 SREF 0.9330 Sa@. IN
(A35024) MSFC TWY 321  BOOSTER N183F12 30,000 30,000 LREF 8.1720 IN.
(AS35018) MSFC TWT 321  BOOSTER N183 51.000 BREF 8.1720 IN,
tASso02s) MSFC TWT 32%  BOOSTER N183F12 51.000 30.000 XMRP 3.2300 N,
YMRP 0.0000 [N,
ZMRP 0.0000 1IN,
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND 51 OEG.
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION . ALPHA DIHORL REFERENCE INFORMATION
(AS%017) g MSFC TWT 521 | BPOOSTER NiB3 30.000 SREF 0.9330 8@&. IN
{AS502s) MSFC TWT 321 ! BOOSTER N1B3F12 30.000 30.000 LREF a.1720 IN.
{AS3010) M3FC TWT 321 BOOSTER N1B3 51.000 BREF 8.1720 IN,
(A33023) M3FC TWT 521 B8O00STER N1B3F12 51.000 30.000 XMRP 3.2300 IN,
YMRP 0.0000  IN,
ZMRP 0.0000 IN,
SCALE 0.0034
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_'.EFFECT UF'F’12' ON_N183 LATERAL-DIRECTIONAL CHARACTERISTICS, ALPHA=30 AND S1 D
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCR!F&'!ON ALPHA DIHDRL REFERENCE INFORMATION
(AS3017) 8 MSFC TWT 821 BOOSTER N1B83 30.000 SREF 0.9330 3. IN
(A33024) MSFC TWT 3521 BOOSTER N1B3F12 30.000 30.000 LREF 8.1720 IN,
(A33018) MSFC TWT 8521 BOOSTER N1B3 51.000 BREF 8.t1720 IN.
(A835023) MSFC TWT 3521 BOOSTER N1B3F12 31,000 30.000 XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS., ALPHA=30 AND 51 DEG.

CBL (BODY AXIS)
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(A55017) Eg MSFC TWT 521 BOOSTER -N1B3 30.000 SREF 0.9330  sa. IN
(A55024) MSFC TWT 52% BOOSTER N1B3F12 . 30,000 30,000 LREF 8.1720 [N,
(AS350108) MSFC TWT 821 BOOSTER N183 51.000 . BREF 8.1720 IN,
(AS5023) DATA NOT AVAILABLE FOR ALL CONDITIONS $1.000 30.000 XMRP 5.2300 IN.
YMRP 0.a000 IN,
ZMRP 0.0000 N,
SCALE 0.0034
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EFFECT OF F12 0

N N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND 51 DEG.
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHORL REFERENCE INFORMATION
tas33017) MSFC TWT 321 30.000 .9330  sq. 1IN
(A33024) MSFC TWT 521 30.000 30.000 L1720 IN.
(A35018) MSFC TWT 521 8 51,000 L1720 [N,
(A33%023) DATA NOT AVAILABLE FOR ALL CONDITIONS 51.000 30.000 .2300 N,
L0000 IN.
.0000  IN.
.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS., ALPHA=30 AND 51 OEG.
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SIDE SLIP ANGLE, BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE [NFORMATION
(A35017) MSFC TWT 521 BOOSTER N1B3 30.000 SREF 0.9330 3Q. IN
(A35024) M3FC TWT 521 BOOSTER NiB3F12 30,000 30.000 LREF 8.1720 IN.
(AS3018) MSFC TWT 321 BOOSTER N1B3 51.000 BREF e.1720 IN.
(A33023) MSFC TWT 3521 BOOSTER N1B3F12 5%1.000 30.000 XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0c00 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIGNAL CHARACTERISTICS. ALPHA=30 AND 51 BEG. _
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(A35017) g MSFC TWT 321 BOOSTER N1B3 30.000 SREF 0.9330 sa. IN
(A55024) MSFC TWT 521 BOOSTER NiB3F12 30.000 30.000 LREF 8.1720 IN.
(A33018) MSFC TWT 321 BOOSTER N193 51,000 BREF 8.1720 IN.
(A35023) MSFC TWT 521 BOOSTER Ni1B3F12 51,000 30.000 XMRP 5.2300 IN.
YMRP 0.0000 IN.,
ZMRP 0.0000  IN.
SCALE 0.0034
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EFFECT

OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. 'ALPI'{A'=Z§0 AND ',J'J__Q_E§:,.ﬂ
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(AS5017) Eg M3FC TWT 521 BOOSTER N1B3 30.000 SREF 0.9330 sa. IN
(AS5024) MSFC TWT 521 BOOSTER N183F12 30.000 30.000 LREF 8.1720 IN.
(A53018) MSFC TWT 521 BOOSTER N1B3 $1.000 . BREF 8.1720 IN.
(AS3023) MSFC TWT 521 BOOSTER N1B3F12 51,000 30.000 XMRP 5.2300 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND 51 OEG.
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  DIHDRL REFERENCE INFORMATION
(A33017) g MSFC TWT 3521  BOOSTER N183 30.000 SREF 0.9330  sa. IN
(A33024) MSFC TWT 321  BOOSTER N1B3F12 30.000 30.000 LREF a.1720  IN.
(A33018) MSFC TWT 321  BOOSTER N1B3 51.000 BREF 8.1720  IN.
(A35023) WSFC TWT 521  BOOSTER N1B3F12 51.000 30.000 XMRP 5.2300 IN.
YMRP 0.0000 IN,
ZNRP 0.0000 IN.
SCALE 0.0034
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EFFECT OF F12 ON NIB3 LATERAL DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND Sl UEG
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LATERAL FORCE COEFFICIENT., CY
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA DIHDRL REFERENCE INFORMATION
(AS5017) MSFC TWT 521 BOOSTER N1B3 | 30.000 SREF 0.9330 s@. IN
(A55024) MSFC TWT 521 BOOSTER Ni1B3F12 30.000 30.000 LREF 8.1720 IN.
(AS5018) MSFC TWT 521 BOOSTER N1B3 . 51.000 BREF 8.1720 IN.
(A55025) DATA NOT AVAILABLE FOR ALL CONDITIONS 51,000 30.000 XMRP 5.2300 IN.
| YMRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034
MACH .90 PAGE 1795
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.EFFECT OF F12 ON N1B3 LATERAL- DIRECTIUNAL CHARACTERISTICS.

ALPHA=30 AND 51 DEG.
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LATERAL FORCE COEFFICIENT. CY
DATA SET syMBoOL CONFIGURATION DESCRIPTION ALPHA DIHORL REFERENCE INFORMATION
(A33017) g HSFC TWT 521 BOOSTER N1B3 30.000 SREF 0.9330 sSa. IN
(AS35024) MSFC TWT 321 BOOSTER NtBSFlZ 30.000 30.000 LREF 8.1720 IN.
(A35018) MSFC TWT 521 BOOSTER 183 31.000 BREF 8.1720 IN,
(A55025) ODATA NOT AVAILABLE FOR ALL CONDITIONS 51.000 30.000 XMRP 3.2300 IN,
YMRP 0.,0000 IN.
IMRP 6.0000 IN.
SCALE 0.0034
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.EFFECT OF F12 ON N1B3 LATERAL- DIRECTIUNAL CHARACTERISTICS. ALPHA=3( AND 51 OEG.
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_ LATERAL FORCE COEFFICIENT. CY '
DATA SET SYMBOL CONFJGURATION DESCRIPTION ' ) ALPHA DIHDRL _ REFERENCE INFORMATION
(AS5017) MSFC TWT 321 BOOSTER N1B83 30.000 . SREF 0.9330 . sa. IN
(A33024) MSFC TWT 321 BOOSTER N1B3F12 30.000 30.000 . . LREF 8.1720 IN.
(AS35018) MSFC TWT 521 BOOSTER N1B3 51.000 BREF 8.1720 IN,
(A33025) MSFC TWT 321 BOOSTER -N183F12 $1.000 30.000 ~ XMRP $.2300 IN,
YMRP 0.0000 IN.
IMRP 0.0000 IN,
SCALE 0.0034
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EFFECT OF F12 ON N1B3 LATERAL-DIRECTIONAL CHARACTERISTICS. ALPHA=30 AND 51 DEG.
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N282 EFFECT OF MACH NU UN LUNGITUDINAL CHARACTERISTICS
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N282 EFFECT UF MACH NO. ON LUNGITUDINAL CHARACTERISTICS
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N2B2-EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS

s, T TTY Ty e e T r et -ttt rrt L0 B 28 4 -t rrr e Ty V"”'f'a
p
o
7.9 p
-
-
p
7.0 -
4 -
p
o
.
6.5
p
p
.
4
6.0
<
P,
o
8.3

NORMAL FORCE COEFFICIENT, CN
» »
-] [ Y
y
Ex=22it )

id ik A0 A4 AL LA LA A AL LA 4l . LAl L4 k) LA Ll

2.0
1.9
1.0
-
4
0.5 ]
p
ou PR W § PO S | S D e Y PR S R Y S PO B W W PO G S v A 4 . U S W U S Y % W S S Y A S U G W S Y “A‘d
‘1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 ~0.1 -0.2 -0.3 -0.4
PITCHING MOGMENT COEFFICIENT, CLM
SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
1.961 BETA 0.000 SREF 2.1590 3. IN
E A bt
. IN,
o 3.480 AMRP 3.51%0 N,
O 4.959 YMRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.0034

DATA H18T. CODE S»E

MSFC TWT 521 BOOSTER N2B2 (ESS026) 02 FEB 72 PAGE 184



N2B2-EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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NZBZ EFFECT OF MACH NO. ON LUNGITUDINAL CHARACTERISTICS
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N?Bz -EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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N2B2-EFFECT OF MACH NO. ON LUNGITUDINAL CHARACTERISTICS

..o L L 4 L L L 2NN A LA L 1 4 1 L LAELJ ’ v LN AN ma | ¥ L 1 4 v v LA LI L4 v v r LA ﬁT L2 L LR AR A
8.8 y
5.0 p
4
4.8 <
b
‘.o -
i
o s ]
— ]
Z 1
g 3.0
0 :
W ]
t,‘_, 2.5
] 4
© by
— -
L_: z.0
- )
1.8 ]
1.0 ]
0.8 N
9.9 5 * * * LAs‘A * LA‘eL * o‘ ‘.LL‘AlO
DRAG COEFFICIENT. CD
* SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
1.961 BETA 0.000 SREF 2.1590 sa. IN
8 FrEi
o 3.480 XMRP 3.5150 IN.
a 4,959 YMRP 0.0000 IN,
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N282 EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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BREF 5.8590 IN.
O 3.4080 XMRP 3,.5150 IN,
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N2B2F7-EFFECT OF MACH NO, ON LONGITUDINAL CHARACTERISTICS
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N282F7 EFFECT OF MACH NO. ON LUNGITUDINAL CHARACTERISTICS
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N2B2F7-EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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N2B2F7-EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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N282F7 EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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N282F7 EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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N282F7 EFFECT OF MACH NO. ON LONGITUDINAL CHARACTERISTICS
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N282F7 EFFECT OF MACH NO, ON LONGITUDINAL CHARACTERISTICS
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